Abstract-The concept of availability includes reliability as well as 3. the optimal failure and repair rates as a function of depreventive and corrective maintenance. An availability model which insign costs, corrective, and perfect-preventive maintenance cludes both aspects of this problem is proposed in this paper. The t model includes the following decision variables:
failure rates and repair rates of individual units
The objective then of this paper is to present a system avail-2. the time period for perfect-preventive maintenance for a given ability model where the design and operating costs are minimission time mized and the availability requirements are satisfied.
3. the optimal failure and repair rates as a function of design costs, corrective and preventive maintenance costs. Notation
The objective is to minimize the design and operating costs where the [3, 13] . The availability for each subsystem consists of three components: 1) cost of models where the failure rates and the repair rates were deter-designing for a failure rate and repair rate of individual units mined in the design phase of a system were treated by [7, 9, into the subsystem, 2) cost of corrective maintenance, and 3) 11, 14]. The particular problem of system design from a recost of perfect-preventive maintenance4. Let t be the operatdundancy point of view is treated in [12] .
ing time, and T the time interval for preventive maintenance.
Most theoretical work to date has been concened with Then the total cost for the system, C, is either the average hourly cost or the optimum preventive maintenance interval where repair times are rarely taken into explicit consideration. There is need to develop a model for ' The subsystem corresponds to the monitoring system in the Supplement [15] .
system avalability were the deision varibles are:e system fails if and only if at least one subsystem fails. 
Ai (00) O= .99
The system availability, As(oo), is The solution for the nonlinear programming problem as defined by the P function in (8) arbitrary point inside the feasible region and selecting a value ofrk. A search is made for the minimum P function. After a minimum value is obtained the value of rk is reduced and the Cost for corrective maintenance 61.08 search is repeated starting from the previous minimum point of the P function. rk is a strictly monotonic decreasing seCost for preventive maintenance 31.10 quence and as rk -e 0, P(x, r) -o f(x) where x is the optimum point which yields the minimum P(x, rk) and is also the optimum point of the original problem.
Value of f 707.4
530.37 Table 1 shows the final minimization of the P function, the values of the parameters X-, pi T and rk, the costs for correc-Value of P 884.2 530.37 tive maintenance, preventive maintenance and design, the ob-Avilabilit 99005 jective function f, the P function, and the availability. The P function and the f function are sufficiently close and the optimum has been reached.
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